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Sir: 

This brief is in txirtherance of the Notice of Appeal, filed in the above-captioned case on 
September 28, 20Q7. Applicants (hereafter "Appellants'") hereby submit this Brief (37 C.F.R, 
§ 41.37). The fees required under § 4L20(b)(2), and any required petition for extension of time 
for filing this brief and fees therefor, are dealt with in the accompanying Transmittal of Appeal 
Brief Appellants respectfully request consideration of this appeal by the Board of Patent 
Appeals and Interferences for allowance of the above-captioned patent application. 

An oral hearing is not desired. 
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I. REAL PARTY IN INTEREST (37 C.h\R. $ 41.37fc)f lUi)) 

the real party in interest in this appeal is Intel Corporation of 2200 Mission College 
Boulevard, Saiita Clara, California, 95052, to whom the iiiveniion is assigned. 

n. RJELATEP APPEALS AND INTERFERENCES (37 C.F.R. S 4137(c^f IXii)) 

With respect lo other appeals or interferences that will directly affect, or be affected by, 
or have a bearing on the Board's decision in this appeal, to the best of Appellant's knov^ledge, 
there are no such appeals or interferences. 

IIL STATUS OF THE CLAIMS (37 C J.R. S 4L37fc¥l Viii)) 

The statas of the claims in this application are: 

A. TOTAL NUMBER OF CLAIMS IN APPLICATION 
Claims 21-35 are currently pending in the application. 

B. STATUS OF ALL THE CLAIMS 

1. Claims cancelled: 1-20. 

2. Claims withdrawn from consideration but not cancelled: NONE. 

3. Claims pending: 21-35. 

4. Claims allowed: NONE. 

5. Claims rejected: 21-35. 

C. CLAIMS ON APPEAL 
Claims 21-35 are on appeal. 
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IV. STATUS OF AMENDMENTS (37 CF.R, S 4l.37fcKl)fiv)) 

A re^Jponse was not submitted in response to the Final Office Action mailed on June 28, 
2007. A response was submitted on 12/27/06 in response to the Office Action mailed 9/27/06. 
The response included amendments to the claims. The amendments were entered. A copy of all 
claims on appeal is attached hereto as an appendix of claims. 
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V, SUMMARY OF CLAIMED SUBJECT MATTER (37 C.F.R. § 41,37(c)(nfv)) 

ladependent claim 21 pertains to a method, according to a first embodiment of the 
invention. See e,g.. Fig. 6, paragraphs [0024| through [00281, and oiiginal claim 1 . Tlie method 
include!^ depositing a layer on a substrate. See e.g., block 605 of Fig- 6 and paragraph [0024 1. 
The method also includes depositing a non-chemically amplified photoresist layer upon the 
layer. See e.g., the first sentence of the Abstract, block 610 of Fig. 6, and paragraph [0025 ). The 
non-chcmically amplified photoresist layer having a developer-soluble resin and a photoactive 
compound. See e.g., the second sentence of the Abstract, paragraph 10019]: and original claim L 
The photoactive compound inhibiting solubility of the developer-soluble resin. See e.g. the 
fourth sentence of the abstract, original claim I, paragraphs [00031, [0028], and 10031]. The 
method also includes exposing selected portions of the non-chemically amplified photoresist 
layer to an extreme ultra-violet light source (sec e.g., block 615 of Fig. 1, paragraph |0027)) such 
that solubility of the selected portions of the non-chemically amplified photoresist layer is 
promoted (see e.g., paragraph |0027|, the fifth sentence of the Abstract and original claim 1). 
The method also includes developing the expqsed portions of the non-chemically amplified 
photoresist layer. See e.g,, block 620 of Fig. 6 and paragraph [0028]. 

Independent claim 30 pertains to a non-chemically amplified photoresist, according to a 
second embodiment of the invention. See e.g., the first sentence of the Abstract, original claim 
10, and paragraph [0001 1, The non-chemically amplified photorevsist includes a resin that is 
soluble in a developer. See e.g., the second sentence of the Abstract, original claim 10. and 
paragraph [0019J. The non-chemically amplified photoresist also includes a photoactive 
compound. See e.g., the second sentence of the Abstract, original claim 10, and paragraph 
[00191- The photoactive compound is distributed within the non-chcmically amplified 
photoresist. See e.g., the tlnrd sentence of the Abstract, original claim 10, and paragraphs {0027 1 
and 100291. The photoactive compound to promote solubility of a selected portion of the non- 
Docket No, 42F 1 7301 -5- App. No.: 10/687,288 
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chemically amplified photoresist exposed to an extreme Liltra-violet light source and to inhibit 
solubility of an unexposed portion of the non-chemically amplified photoresist. See e.g., the 
fourth and fifth sentences of the Absitract, original claim )0, paiagraphs [0028] and [0031 1. 
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VL GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL G7 C-F,R, 
S4l,37fc)fl)fvn) 

A. Claim 27 is rejected under 35 U*S.C- § 112, first paragraph, as allegedly failing to 
comply with the written description requirement. 



B. Claims 21-25 and 30-34 are rejected under 35 U.S-C. § 103(a) as being 

unpatentable over U.S. Patent No* 5,759,739 to Takemura et ah (hereinafter 
Takemura) in view of U.S. Patent Application Publication No- 2005/0074699 by 
Sun et al. (hereinafter Sun) : and 



C. Claims 21, 26, 30 and 35 are rejected under 35 U-S-C § A03(a) as being 

unpatentable over U.S. Patent No. 5358,599 to Cathey et al. (hereinafter Cathev) 
in view of U.S. Patent Application Publication No. 2005/0074699 by Sun et al. 
(hereinafter Sun) . 



D. Claims 27-29 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
U,S. Patent No. 5,358,599 to Cathey et aL (hereinafter Cathev) in view of U.S. 
Patent Application Publication No. 2005/0074699 by Sun et ah (hereinafter Sun) as 



applied to claims 21, 26, 30, and 35 above, and further in view of U»S. Patent 
Application Publication No- 2004/0204328 by Zhang et al (hereinafter Zhang ), 
and U-S- Patent No- 6,261,738 to Asakura et al. (hereinafter Asakura) . 
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VII. ARGUMENT (37 CF.R. 5 41.37(c)aKvii» 

A. REJECTION OF CLAIM 27 UNDER 35 U.S.C. § 112, FIRST PARAGRAPH, AS 
ALLEGEDLY FAILING TO COMPLY WITH THE WRITTEN DESCRIPTION 
REQUIREMENT IS BELIEVED TO BE IMPROPER. 

GROUP I: CLAIM 27 

Claim 27 recites '^wherein the non-chemically cimplified photoresist layer does not include O 
photo-acid generator (PAGy\ The Examiner has asserted that "^^there is no disclosure in the 
specification teaching tlm the non-chemical ly amplified generator does not include a photo acid 
generator (FACT. See e.g., page 2 of the Final Office Action mailed 9/27/06. 

Appellants respectfully disagree. Paragraph [00051 discloses that ''For chemically amplified 
photoresists, the mechanism is different. Instead of PAQ Phoioacid generator (PAG) is used '^ 
. Paragraph 1003 1 ] discloses that ^'^Embodiments of the invention provide a mm-chemicaily 
amplified photoresist ( i.e-, does not include PAG)''- 

Accordingly, Appellants respectfully submit that there is sufficient written description for claim 
27, and respectfully request that the rejection of claim 27 be overtumed. 

B. REJECTION O* CLAIMS 21-25 AJSD 30-34 UNDER 35 U.S-C 5 103(A) AS 
ALLEGEDLY BEING UNPATENTABLE OVER US. PATENT NO. 5,759,739 
TO TAKEMURA ET AL. (HEREINAFTER TAKEMURA) IN VIEW OF U.S- 
PATENT APPLICATION PUBLICATION NO. 2005/0074699 RY SUN ET AL. 
(HEREINAFTER SUN) IS BELIEVED TO BE IMPROPER 

GROUP 11: CLAIMS 2125 AND 30-34 

The Examiner has rejected claims 21-25 and 30-34 under 35 U.S.C. § K)3(a) as being 
unpatentable over U.S. Palenl No. 5 J59,739 to Takemura et al. (hereinafter Takemura) in view 
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of U.S. Patent Application Publication No. 2005/CX>74699 by Sun et al. (hereinafter Sun). 
Appellants respectfully submit that claims 21-25 and 30-34 are allowable over Takemura and 
Sun . 

Claim 21 recites a method comprising: 
^'d^positing a layer on a mbstrate; 

depositing a non-chemically amplified phototemist layer upon the layer, the non- 
chemically amplified photoresist layer having a developer-soluble resin and a 
photoactive compound, the photoactive compound inhibiting solubility of the developer- 
soluble resin: 

exposing selected portions of the non-chemically amplified photoresist layer to an 
extreme ultra-violet light source such that solubility of the selected portions of the mm- 
chemically amplified photoresist layer is promoted: and 

developing the exposed portions of the non-chemically amplified photoresist layer'\ 

Accordingly, claim 21 pertains to a method of using a non-chcmicallv amplified 
photoresist layer that includes a developer-soluble resin and a photoactive compound that 
inhibits the solubility of the developer-soluble resin. Furthermore, the method includes exposing 
selected portions of the non-chemdcally atnplified photoresist layer to an extreme ultra-violet 
light source. 

(1) Firstly, on page 3 of the Final Office Action mailed 6/28/07, the Examiner has admitted 
that ^' Takemura does not disclose that the photoresist layer is non-chemically ampHfied\ 

However, the Examiner has asserted that ""Sun. in [0039], discloses that the chemically 
amplified photoresist layer can he replaced with a non-chemically cunplifted photoresist layer^\ 
Sec e.g.. the bottom of page 3 of the Final Office Action mailed 6/28/07. 

Paragraph 10039J of Sun recites: 
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[0039] i^he ihin photoresist provides a number of imjior- 
tant advantages lo the phoiolithographic process. First, there 
are no outstanding photoresist pattcrn^i in the entire process. 
Dry etch masking is no longer required for the photoresist, 
making the photoresist more of a photosensitive layer railicr 
than a photoresisi. Second, the photorcsfel layer is so thin 
that transparency becomes less of a problem. Third, due to 
the extraordinarily thin photoresist, this invention opca5 an 
opportunity to replace Ihc ever iroubling chemiically ampli- 
fied photoresist with non-chemically amplified photorcsjsis 
for the photolithography process of KxV or shorter wave- 
lengths, I'ourth, chances for the protective layer and photo- 
resist patterns to collapse are significantly reduced, if not 
completely eliminated, due to the low aspect ratios and the 
excellent adhesion of the protective layers to substrates. 
Fifths the thinness of the photoresist will ineviiably improve 
the pattern resolution* Sixth, the exposure focus offset has 
less impact on a thin photoresist than on a thick one. Critical 
dimension (('13) variation of the protective layer patterns 
due to different DOF is less significant due lo the thin 
photoresist. 

The Examiner appears to have relied upon the statement in paragraph [00391 that "z^/a 
invention operny ctn opportunity to replace the ever troubling chemically amplified photoresist 
with non-chemically ampUJied photore.iist6 for the photolithography process oJ KrF or shorter 
wave-lengths'\ Hovvever, die ^section of Sun relied upon does not disclose thai a non-chemically 
amplified photoresist in general be useful for extreme ultra-violet (EUV) lithography, but only 
for "ZSTrF or shorter wave-lengths^', KrF lithography uses ii deep ultra-violet (DUV) wavelength 
of about 248 nm. This statement might possible encompass other DUV wavelengths (e.g., 
193nm). However, Applicants respectfully submit that this statemetit should not be construed to 
encompass die next-generation EUV lithography which uses a much smaller wavelength of about 
13nm, Furthermore, materials suitable for DUV lithography commonly are not suitable for EUV 
lithography. Accordingly, the statement in SuQ 'should not be construed to mean that non- 
chemically amplified photoresists in general arc suitable for EUV. 

Accordingly, neither Sun nor Takemura discloses or renders obvious a method of using a 
non-chemically amplified photoresist layer that includes a developer-soluble resin and a 
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photoactive compound that inhibits the .solubility of the developer-soluble rcsia and thai include^ 
exposing selected portiotis of the non-chemically amplified photoresist layer to an extreme 
ultra* violet Ught source. 

(2) Secondly, Takemiira should not be coinbined with Sun since Takemura p ertains to 
chenndcaHy amplified photoresist layers and Sun pertains to non-chemically amplified photoresist " 
layers. 

Accordingly, for at least one or more of these reasons, claim 21 and its dependent claims 
arc believed to be allowable over Takemiura and Sun . 

Independent claim 30 and its dependent claims are believed to be allowable for one or 
more similar reasons. 

For at least these reasons, the claims of Group II (claims 21-25 and 30-34) are believed 
allowable over Takemura and Sun , 

C, REJECTION OF CLAIMS 21, 16, 30 AND 35 UNDER 35 U^.C § 103(A) AS 
ALLEGEDLY BEING UNPATENTABLE OVER U.S. PATENT NO. 5,358,599 
TO CATHEY ET AL. (HEREIN A* TER CATHEY) IN VIEW OF U.S. PATENT 
APPLICATION PUBLICATION NO. 2005/0074699 BY SUN ET AL. 
(HEREINAFTER SUN) IS BELIEVED TO BE IMPROPER 

GROUP ni: CLAIMS 21, 26, 30 AND 35 

Claim 21 recites a method comprising: 

depositing a layer on a substrate: 

depositing a non-chemically amplified photoresist layer upon ihe layer, the non- 
chemicoUy amplified photoresist layer having a developer-soluble resin and a 
photoactive compound, the photoactive compound inhibit iny solubility of the developer- 
soluble resin: 

exposing selected portions of the non-chemically amplified photoresist layer to an 
extretne ultra-violet light source such thai solubility of the selected portions of the non- 
chemically amplified photoresist layer is proynoted; and 
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developing (he exposed poniom of the non-clwmiccdly amplified photoresist layer'. 

(1) Firstly, on page 4 of the Final Office Action mailed 6/28/07, ihe Exammer has admitted 
that ' "Cathev does not disclose that the photoresist layer is non-chemically amplified'\ 

However, the Examiner has aSsSetied that ''Surh in (0039 h discloses that the chemically 
amplified photoresist layer can he replaced with a non-chemically amplified photoresist layer". 
Sec e.g., the top of page 5 of the Final Office Action mailed 6/28/07. 

As discuSvSed above. Appellants submit that paragraph [0039) of Sun does not disclose 
that a non-chemically amplified photoresist be suitable for extreme ultra-violet (EUV) 
lithography. EUV lithography is a next generation lithography using a much smaller wavelength 
than KrF lithography. 

Accordingly, neither Sun nor Cathey discloses or renders obvious a method of using a 
non-chemically amplified photoresist layer that includes a developer-soluble resin and a 
photoactive compound that inliibits the solubility of the developer-soluble resin and that includes 
exposing selected poitions of the non-chemically amplified photoresist layer to an extreme 
ultra-violet light source. 

(2) Secondly^ Cathey ^should not be combined with Sun since Cathev pertains to chemically 
amplified photoresist layers and Sun pertains to non-chemically amplified photoresist layers. 

Accordingly, for at least one or more of these reasons, claim 21 and its dependent claims 
are believed to be allowable over Cathey and Sun . 

bidependent claim 30 and ils dependent claims aie believed to be allowable for one or 
more similar reasons. 

For at least these reasons, the claims of Group UF (claims 21, 26, 30 and 35) are believed 
allowable over Cathey and Sun . 
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D. REJECTION OF CLAIMS 27-29 ARE REJECTED UNDER 35 US-C. § 103(A) 
AS BEING UNPATENTABLE OVER U,S, PATENT NO. 5,358,599 TO CATHEY 
ET AL. (HEREINAFTER CATHEY) IN VIEW OF U.S. PATENT 
APPLICATION PUBLICATION NO. 2005/0074699 BY SUN ET AL. 
(HEREINAFTER SUN) AS APPLIED TO CLAIMS 21, 26, 30, AND 35 ABOVE, 
AND FURTHER IN VIEW OF U,S, PATENT APPLICATION PUBLICATION 
NO. 2004/0204328 BY ZHANG ET AL, (HEREINAFTER ZHANG), AND U.S. 
PATENT NO* 6,261,738 TO ASAKURA ET AL. (HEREINAFTER ASAKURA) 
IS BELIEVED TO BE IMPROPER 



GROUP IV: CLAIMS 27-29 



Appellants respectfully submit ihai claims 27-29 depend from claim 21. As discussed 
above, claim 21 is believed to be allowable over Cathev and Sun. As understood by Appellants, 
Zhang and Asakura do not remedy what is missing from Cathey and Sun. In particular, Zhan^ 
and Asakura do not disclose or render obvious a method of using a non-chemically amplified 
photoresist layer Uiat includes a developer-soluble resin and a photoactive compound that 
inhibits the solubility of the developer-soluble resin and that includes exposing selected portions 
of the non-chemically amplified photoresist layer to an extreme ultra-violet light source. 
Furthermore, the Examiner has not relied upon these references to disclose these limitations. 



Accordingly, claims 27-29 are believed to be allowable over these cited references for at 
least this reason. 
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CENTRAL PAX CENTER 

MAR212JH» 




CONCLUSION 

Based on the foregoing, Appellants request that the Board overium the rejection of all 
pending claims and hold that all of the claims of the present application are allowable. 

Appellants respectfully petition for an extension of time to respond to the outstanding 
Office Action pursuant lo 37 C.F.R. § 1.136(a) should one be necessary. Please charge our 
Deposit Account No. 02-2666 lo cover the necessary fee under 37 C.F.R. § 1.17 for such an 
extension. 

Please chtirge any shonages and credit any overpayment to our Deposit Account No. 02- 

2666, 



Respectfully .submitted. 



BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 





Bf6«t E, Vecchia. Reg. No. 48,01 1 
Tel.: (303) 740-1980 (Mountain Time) 



1279 Oakmead Parkway 
Sunnyvale, CaUfornia 94085-4040 
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VIIL CLAIMS APPENDIX (37 CRR, § 41,37(cVl)fviii)) 

The text of the claims involved in the appeal arc: 
1 -20/ (Cancelled) 

21. (Previously Presented) A method comprising: 
depositing a layer on a substrate; 

depositing a non-chemically amplified photoresist layer upon the layer, the non-chcmically 
amplified photoresist layer having a developer-soluble resin and a photoactive compound, the 
photoactive compound inliibiting solubility of the developer-soluble resin; 

exposing selected portions of the non-cheniically amplified photoresist layer to an extreme ultra- 
violet liglit source such that solubility of the selected portions of the non-chemically amplified 
photoresist layer is promoted; and 

. developing the exposed portions of the non-chemically amplified photoresist layer. 

22. (Previously Presented) The method of claim 2U wherein the developer-soluble resin 
comprises a polyhydroxystyrene-based compoimd. 

23. (Previously Presented) The method of claim 22, wherein the photoactive compound 
comprises a phenyl group. 

24. (Previously Presented) The method of claim 2 1 , wherein the solubility of the selected 
portions of the non-chemically amplified photoresist layer is promoted by the photoactive 
compound forming an acid. 

25. (Previously Presented) The method of claim 24, wherein the acid is a carbonyl acid. 
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26. (Previously Presented) The method of claim 21 » wherein the developer- soluble resin is 
produced through a free radical polymerization process using a component selected frotn the 
group consisting of vinyl acid, vinyl phenol, and vinyl phenol substitutes. 

21, (Previously Presented) The method of claim 21, wherein die non-chemically amplified 
photoresist layer does not include a photo-acid generator (PAG). 

28. (Previously Presented) The method of claim 27» further comprising: 

etching portions of the layer underlying the exposed portions of the non-chcmically amplified 
photoresist layer; and 

etching a remaining portion of the non-chcmically amplified photoresist layer to produce a 
patterned layer having one or more features, at least one of the features having a critical 
dimension of approximately 15 nanometers. 

29. (Previously Presented) The method of claim 28, wherein the at least one feature has a line 
wide roughness of less than 2 nanometers- 

30. (Previously Presented) A non-chemically amplified photoresist comprising: 
a resin that is soluble in a developer; and 

a photoactive compound, the photoactive compound distributed within the non-chemically 
amplified photoresist, the photoactive compound to promote solubility of a selected portion of 
the non-chemically amplified photoresist exposed to an extreme ultra-violet light source and lo 
inhibit solubility of an unexposed portion of the non-chemically amplified photoresist. 

31. (Previously Presented) The non-chemically amplified photoresist of claim 30, wherein the 
resin comprises a polyhydroxyst^Tcnc-bascd compound. 
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32. (Previously Presented) The non-chemically amplified photoresist of claim 30, wherein the 
solubility of the selected portion of the non-chemically amplified photoresist is promoted by the 
photoactive compound forming an acid. 

33. (Previously Presented) The non-chemically amplified photoresist of claim 32, wherein the 
photoactive compound comprises a phenyl group. 

34. (Previously Presented) The non-chemically amplified photoresist of claim 32. wherein the 
acid is a carbonyl acid. 

35. (Previously Presented) The non-chemically amplified photoresist of claim 30, wherein the 
resin is produced through a free radical polymerization process using a component selected from 
the group consisting of vinyl acid, vinyl phenoL and vinyl phenol substitutes. 
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IX. EVIDENCE APPENDIX f37 C.F.R. § 41.37fc)a)(ix)) 

To the best of AppeUanl's knowledge, no evidence has been submitted pursuant to 37 CFR 
Sections 1.130. 1.131, or 1.J32. 
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X, RELATED PROCEEDINGS APPENDIX (37 C.h\R. S 41.37fc)f Dfx)) 
(To the best of Appellant's knowledge, there arc no related appeals or interferences.) 
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